SUMMARY Extensively washed, ethanol fixed and paraffin embedded colonic specimens from 15 patients with ulcerative colitis (UC) and nine patients with Crohn's disease (CD) of the colon, ileal specimens from six patients with CD of the ileum, and histologically normal control specimens obtained from 10 patients operated for colonic carcinoma, were examined by immunohistochemistry with a monoclonal antibody specific for a neoepitope in the C9 part of the terminal complement complex (TCC). The submucosal blood vessels in inflammatory bowel disease (IBD) showed significantly more TCC positivity than the controls, and vascular TCC deposition was statistically related (p<0001) to degree of inflammation. Five of the six ileal CD specimens contained likewise vascular TCC deposits. In addition, five UC specimens and one colonic CD specimen contained TCC-positive fibrils in the muscularis mucosae or submucosa. There was no significant difference in vascular TCC deposits between UC and CD. The results suggested that terminal complement activation takes place in the intestinal lesions of IBD.
The aetiology of inflammatory bowel disease (IBD) is unknown. Several possibilities have been suggested, including infectious agents, autoimmunity and local immune complex deposition.' Despite the lack of definite evidence, it is generally believed that immunological mechanisms contribute to the pathogenesis of ulcerative colitis (UC) and Crohn's disease (CD). Immunohistochemical studies of diseased mucosa have revealed a marked local over production of IgG in IBD7 with a significantly higher IgGlto-IgG2 proportion in UC than in CD.4 To some extent the locally produced IgG shows specificity for intestinal microorganisms.'-' Moreover, local IgG has been found to react with an intestinal epithelial antigen in UC but not in CD. ' As IgG can activate complement, the striking local IgG response seen in IBD is of considerable pathogenetic interest. In 1974 Ballard and Shiner' proposed that immune complexes formed at the epithelial basement membrane might activate complement and attract polymorphonuclear cells; the release of proteolytic enzymes from these cells could then lead to epithelial destruction.
Immune complexes induce C3 activation either by the classical or alternative pathway. C3b participates in the C5 convertase which initiates the terminal pathway when C5 is cleaved. The terminal complement complex (TCC) is formed when C5b reacts with C6, C7, C8, and C9.
On biological membranes TCC appears in the form of the cytolytic, pore forming C5b-9(m)."' In a fluid phase, however, S-protein (vitronectin) binds to C5b-7 and the non-cytolytic soluble form of TCC (SC5b-9) is formed." Both C5b-9(m) and SC5b-9 express TCC neoepitopes which are absent from the native components. The purpose of this study was to examine lesions of IBD for the expression of TCC neoepitope suggestive of local complement activation.
Methods

I ISSUE SPECIMENS
Colonic tissue from inflamed lesions were obtained immediately after surgical resection in 15 patients The immunofluorescence examinationi was performed blindly twice by the same investigator. Each specimen was given a semi-quantitative score rainging from quite faint fluorescencc in a few submucosal vessels (0) to intense staining in many vessels through the submucosa (± + +). Onc tissuc section from cach immunohistochemical series was stained with haematoxylin and eosin and was examined blindly. (Magnification x 44).
Each specimen was given a semiquantitative inflammatory score from negative (0) to intense (+ + +) on the basis of the cellular infiltrate density.
(C NN ROl S Incubation with murine control ascites at a dilution comparable to that used for the MoAb (1:4000), did not produce detectable staining. Occasional weak tutofluorescence was seen, however, in the internal elastic membrane of some vessels.
Comparisons between specimen categories were based on the Mann-Whitney non-parametric twotailed test. Correlation analyses were performed by the Kendall's t test.
Results
Intense staining for TCC in submucosal blood vessels was found by indirect immunofluorescence in 14 of 15 UC specimens and in eight of nine colonic CD specimens ( Fig. 1 and Table 1 ). Five of six ileal CD specimens were likewise positive for TCC (Table 2) . By contrast, only one of 10 histologically normal colonic control specimens showed positive vascular staining for TCC (p<001) ( Table 3) . Reexamination with the sensitive APAAP method, however, revealed some deposits in occasional submucosal vessels in every control specimens.
The staining intensity of individual vessel walls and the number of positive vessels varied considerably in the inflamed specimens. Nevertheless the TCC positivity scores obtained from the two blind examinations were well correlated (t=7-7; p<0-001). Furthermore, there was a positive correlation between inflammatory score and vascular TCC deposits (t=8-05; p<0-001. Table 1 ).
In specimens from two UC patients we observed thrombosed submucosal blood vessels with TCC positivity both in the vessel wall and in the thrombus (Fig. 2) . These arterioles were located beneath densely inflamed and damaged mucosa of patients who were severely ill when colectomy was performed.
Terminal complement complex deposits were detected on fibrillary elements (Fig. 3) in the muscularis mucosae or submucosa of five UC specimens (nos 4, 6, 7, 8, 9) and in one specimen from a Table 3 Germinal centres of secondary follicles from ileum (Peyer's patches) and colon was positively stained for TCC in a dendritic pattern. This staining feature was shown to be associated with the follicular dendritic cells and could be observed in histologically normal mucosa and other lymphoid tissues as well.' 
Discussion
The demonstration of substantially more TCC in colonic submucosal blood vessel walls in IBD than in histologically normal controls, is apparently a new observation of pathogenetic interest. There was no significant difference in vascular TCC deposits between UC and CD of the colon. The inflammatory lesions might in fact have contained more TCC than that observed, because we usually observed less vascular TCC positivity in paraffin blocks stored for more than 10 years. Eight of the UC, six of the colonic CD, and all the ileal CD blocks were older than 10 years, whereas none of the control blocks were older than six years. 
